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(57) 

[ABSTRACT] 

[PROBLEM TO BE SOLVED] 

In an electronic device employing plural battery as power source, an electronic device to comprise which 

can detect balance capacity of battery precisely and the control method are provided. 

[SOLUTION] 

Battery pack one or two go through transistor 28, a switch means comprising of 29 respectively, and is 
connected to AC adaptor , in a typical example, both switch means are turned on, and is charged. When 
balance capacity of battery is detected, charging to battery is stopped temporarily, and voltage is 
detected. By this, Exact battery charger volume can be detected, and protection of deterioration by 
effective activity and overcharge of battery can be planned. 



[WHAT IS CLAIMED IS:] 
[Claim 1] 

A main battery as main power supply, AC adaptor, A power control gateway to control said main battery 
and AC adaptor, In an electronic device comprising a voltage detection gateway to measure voltage of 
said main battery; An electronic device; comprising: A switch means said power control gateway turns 
on charging from said AC adaptor to a main battery, and to turn off is comprised, it is the condition 
which an above switch means is turned off when voltage of an above main battery is detected, and 
liberate a main battery of non-measuring object and a control means to do. 
[Claim 2] 

An electronic device; comprising: Displaying means to display balance capacity in said release condition 
for visual sensation in an electronic device as claimed in claim 1 . 
[Claim 3] 

An electronic device; wherein; In an electronic device as claimed in claim 1, said main battery is lithium 
ion battery. 
[Claim 4] 

A main battery as main power supply, AC adaptor, The power control gateway how o controls said main 
battery and AC adaptor, In an electronic device comprising a voltage detection gateway to measure 
voltage of said main battery; Control method of an electronic device; wherein; When voltage of said 
main battery is detected, charging from said AC adaptor is intercepted, and a main battery of 
non-measuring object is measured as release condition. 
[Claim 5] 

In control method of an electronic device as claimed in claim 4; Control method of an electronic device; 
wherein; Said main battery is lithium ion battery. 



[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[TECHNICAL FIELD OF THE INVENTION] 

The present invention relates to an electronic device having power source battery AC adaptor. 
[0002] 

[PRIOR ART] 

Voltage was detected, and balance capacity of battery was estimated and, in an electronic device having 
power source of battery of before, was, but, it was done in the condition which on that occasion drained 
current into circuitry at the time of voltage detection of battery. In addition, A method discharge current 
was measured, and this was multiplied, and to measure power consumption was taken. 
[0003] 

[PROBLEM TO BE SOLVED BY THE INVENTION] 
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K^ eVer ' + T 1 if re WaS nonc ? nformit y that it was not possible for accurate residual quantity detection from 
battery with having earned away current. In addition, Charging capacity is considSy Teft St is 
determined with closing early to consider measurement error, it was to draw actual on timfofSn 

toSS^ST 11 ^ dUnng m ° re Ch3rging diffiCUlt aCCUrate « Uanti * * <*^o!Ts^ and to 
[0004] 

Application concerned is directed to that an electronic device having a power control gatewav of the 
most suitable battery is provided to a user in an electronic device having powwSSLrfhK wfth a 
[0005]° a problem such as for exam P Ie the above. ^ 

[MEANS TO SOLVE THE PROBLEM] 

1 C °? tr01 gat l W ^ y in ^ f l6Ctronic device t0 com P rise b y a v °hage detection gateway to measure 

battel 5v ^ b f ^ ^* 3 P0W6r C ° ntro1 gatewa y t0 contro1 in t main batter?, wXa ma?n 

battery as a thing to solve m the present invention above problem main power supply AC adaptor and 

rln 5°, riS an , eIec t tro f lc device m C i ud i ng a thi witn a control ^ d 

baSS on g J C ° ndltl0n Wi * ' SWitCh mCanS t0 ^ off barging to AC adaptoSn 

[0006] 

In addition, It is control method of an electronic device including the present invention interceots 
charging from the AC adaptor when voltage of the main battery is detected in m SS£ 
comprising a mam battery as main power supply and a voltage detection gt^ltoSS^^ower 

SLSST^h^ ° C ° ntr0lS AC t dapt ° r "* thG main ba " er y 311(1 AC 8 adaptS aid volC of Ae 
main battery, and measuring a main battery of non-measuring object as release condition. 

[MODE FOR CARRYING OUT THE INVENTION] 

!!lfii d i ment V*? 1 ^^ ¥? u ? with the present invention in detail as follows. FIG. 1 is 
configured from a kind of handheld of an electronic device of the present invention or indltls a skeleton 

tXTff r m i l Z° mP Tl CqUlpment ° f laptop type batterv P ack 1 as battery power soTce, batterV 
pack 2 factice battery 18, battery control part 7, factice CPU7a of a power control gateway for back uv 
andog-to-digital converter 8, Maine CPU9a of a voltage detection gateway and min cSZuZZt 
9 comprising of circumscription circuitry, display 10, IO department 16, RAM/RTC fa 3om a^ss 
memory / real time clock) 1 7, voltage regulator 24, DC-DC converter the 30th class BaS control part 

[ooosr 863 assistant while main circuit part 9 stops ' power is watched - 

Field effect transistor (it is sentenced to FET as follows) 3, FET 4, FET 5, FET 6 are the FET electric 
switches which are a kind of a switching element for on to turn off power supply of lattenTpack 
diodes 3a, 4a 5a 6a entering in parallel with FET are existing parasitic diodes in L FET inside 
However, as for FET 4 and diodes 4a, 6a which are in a parallel to FET 6 forw£ ^ 4hage caTemplov 

callv: S FET CUrrent l0W 38 neC6SSary - In additl ° n ' ° ther bip0la; ^toT^t^X 

[0009] 

S™k T 1 o^FFT wSthif ^ SV ?^l ° f 6 r pment ^ CaSt ' batterV Contro1 P art 7 detect s this, 
Dattery pack 1 or FET which is appointed from battery pack 2, voltage regulator 24 DC-DC converter 

posTblirSd oul ^ iS SUPP ' ied " y ^ ^ tinted £^7" 
[0010] 

2^7Zlf9 U f e ' AC at ll Pt ° r I 1 iS ^ m P rised separately from battery one or two, this input terminal 
21a, diodes 23 are gone through, and is connected to battery output terminal 37 and electric ZZk 

S ^ S' a 4?. e ? ing Slgnal I s out P ut ' 311(1 S ate circuit 26, 27 are gone through, and an OFF 
signa lis supplied by FET 4, six control terminal, power supply from battery is intercepted MnS 

SSSS SSSSTST 1 10 ^ C ° ntr01 S6Cti0n ' ^ deteCti ° n aC ^ ng ° f - a V t^tal 
[0011] 

Diodes 34, 35 intervene between battery output terminal 37 and assistant battery 18, and is connected, 
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battery control part 7, analog-to-digital converter 8 and power feeding to each circuitry of RAM/RTC17 
do from this connecting point 36. Of equipment, while it operates, electric power is not supplied in 
electric potential of output terminal side 37 being high by factice battery. When normal operation of 
equipment stops, electric power is supplied in battery control part 7, analog-to-digital converter 8 and 
each circuitry of RAM/RTC17, supervision such as voltage check, on of start switch is compared during 
normal operation of running, and consumption current decreases in emergency. It is connected to output 
terminal of battery one or two, and each potential can be measured individually, and analog-to-digital 
converter 8 is configured. It is often that this analog-to-digital converter 8 consists of a one chip CPU to 
assistant CPU7a and one body. 
[0012] 

In addition, Battery pack 1 and battery pack 2 is detached, and actuating of factice CPU7a is stopped 
when feeding of main power supply stopped, data-hold of RAM/RTC17 is possible with factice battery 
18. As this occurs, generally assistant CPU7a is in a condition of sasupendomodo. It is compared the 
potential that and 20 is a voltage comparator watching power of equipment separately from 
analog-to-digital converter 8 resistor 3 1 , potential of 32 partial pressure periods occur by means of zener 
diode 33 as a reference, and appointed listing is output by comparator 20a. 
[0013] 

When 28, 29 are the transistors that on/off does current of AC adaptor 21, and charging to battery pack 

one or two is controlled, is used. 

[0014] 

As for 1 1, as for buzzer sounding various kinds of alarm, 12, 13, LED installed in site corresponding to 
battery pack one or two, 14, 15 engage each with cap of a battery manager describing in rear in detail, 
each shows a cap detect switch detecting switching condition of cap. 
[0015] 

FIG. 2 is the skeleton diagram which watched apparatus from the front. Is built in lay of foraminous 
backing layer of equipment battery pack 1 and battery pack 2, it is with configuration back side cap is 
opened or closed, and to be able to take out. It is 40, 41, 42 and the display that 43 shows an active state 
and a residual quantity of battery pack respectively, and it is displayed on display 10. 
[0016] 

Skeleton diagram, FIG. 4 that FIG. 3 watched apparatus from back face and flank are skeleton diagrams 
to show configuration when cap of battery pack was opened in, and this is used, and configuration of a 
battery circumference is explained. There is cap 46 which cap 45 that battery pack 1 is for and battery 
pack 2 is for, when this cap is opened, battery pack 1 and battery pack 2 can be loaded therewithin. 
When cap 45 which battery pack 1 is for is opened, there is cap detect switch 14 which battery pack 1, 
LED 12 and battery pack 1 is for according to FIG. 4 . It is a battery arming detecting means to detect 
arming not yet arming of battery pack, and this cap detect switch detects switching of battery cap. 
[0017] 

When business lid 45 of battery pack 1 is opened, business cap detect switch 14 of battery pack 1 
operates. When the cap which battery pack 2 is for is opened, it is not shown in figure, but, LED 13 can 
be watched same as FIG. 4 , and cap detect switch 15 which battery pack 2 is for operates. 
[0018] 

Next, Based on FIG. 1 , elaboration of the present invention is explained. 
[0019] 

Field effect transistor (it is sentenced to FET as follows) 3, FET 4, FET 5, FET 6 are the FET electric 
switches which are a kind of a switching element for on to turn off power supply of battery pack, and 
diodes 3a, 4a, 5a, 6a entering in parallel with FET are existing parasitic diodes in the FET inside. 
However, as for FET 4 and diodes 4a, 6a which are in a parallel to FET 6, forward voltage can employ 
big diodes of current capacity low as necessary. 
[0020] 

FET three or four are serially-connected, and is connected to output terminal of battery pack 1, FET five 

or six are connected to output terminal of battery pack 2 equally. 

[0021] 

These four FET comprises the gate terminal which is control terminal, and on-off control is possible for 
independency by battery control part 7 respectively. In addition, Other bipolar transistors, an armature 
relay can move FET. 
[0022] 

FET is usually turned off in parasitic diodes being in FET, and current drifts to orientation of a cathode 
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from an anode of parasitic diodes through parasitic diodes. Therefore, It is tended an anode fellow of 
parasitic diodes of FET or cathodes seem to face each other when FET is generally employed as a 
switching element, and 2 are serially-connected, and to realize a complete switch function to prevent 
this. However, it is controlled two FET which in this case is serially-connected turns on at the same time 
or and it seems to turn off. However, because it was independent, and on was able to turn off each FET 
in one embodiment of the invention, FET 3 or 5 is turned on, if FET 4 or 6 is turned off, diodes 4a or 6a 
is gone through from FET 3 or 5, and electric power is supplied, if it is off with both sides, power supply 
from battery seems to be completely stopped, and it is configured, and various power supply 
transmission modes can be coped with flexibly. 
[0023] 

When AC adaptor 21 is connected, from adaptor detecting circuit 22, a detecting signal is output, and 
gate circuit 26, 27 are gone through, and an OFF signal is supplied by FET 4, six control terminal, power 
supply from battery is intercepted. This detecting signal is transmitted to battery control section, and 
detection actuating of analog-to-digital converter supports this, too. 
[0024] 

In accordance with exemplary embodiments, when an A/C adapter is not connected, on of FET, off are 
controlled in the following combination. FET 3, FET 4 are turned on to supply electric power in 
circuitry from battery pack 1, and FET 5, FET 6 are turned off. (this is called a single combined mode.) 
When electric power is supplied in circuitry from battery pack 2, FET 3, FET 4 are turned off, and FET 
5, FET 6 are turned on. In addition, FET 3, FET 5 are turned on to supply electric power in circuitry by 
diodes OR from battery pack 1 and battery pack 2, and FET 4, FET 6 are turned off. (this is called a 
parallel connection transmission mode.) It is equal to or less than about the real actuating that can realize 
these three kinds of status by controlling four FET for independency, and it is explained in detail. 
[0025] 

When start switch 5 is pushed, and equipment starts, at first battery control part 7 should supply electric 
power from plural main batteries, FET 3, 5 are turned on, and FET 4, 6 are turned off, and OR couples 
battery. This depends on the following reasons. 
[0026] 

In other words, When there is the process that battery one or two were detached, assistant CPU9a 
becomes a suspend state. Because of this because when this is removed by means of start switch, and a 
battery control section is done with operating state, it is not found which battery is power supply ability , 
by means of an OR association, electric power is supplied from both battery, and it starts. 
[0027] 

Power supply is started immediately it is not had firm power is supplied, and to hold operating state, and 
battery control section can make watch and wait with a suspend state by means of composing in this way 
and without power activation using electric power of back up battery just after that, analog-to-digital 
converter is operated just after that, it makes carry out a check program. By this, Analog-to-digital 
converter is not driven, and it is possible for a thing of small capacity to be a back up galvanic cell as 
much as possible and consumption current can choose a small thing. 
[0028] 

Next, Battery employing in the following steps is determined. When battery pack is mounted both sides 
with, and both battery pack lid is closed, battery control part 7 turns on FET 3 and FET 4 to supply 
electric power in circuitry from battery pack 1, and FET 5 and FET 6 is turned off. In addition, FET 
turns off two FET for battery pack lid is closed, and battery pack to supply electric power in circuitry 
from battery pack of which is loaded when only either one is loaded is turned on, and to supply electric 
power in circuitry from other battery pack. 
[0029] 

In a like manner, battery pack lid is closed, and is loaded battery pack two of them, but, either one 
supplies electric power in circuitry from battery pack of which is charged when is not charged enough. 
By way of example only, When electric power is supplied in circuitry from battery pack 1, FET 3, FET 4 
are turned on, and FET 5, FET 6 are turned off. On the contrary, when electric power is supplied in 
circuitry from battery pack 2, FET 3, FET 4 are turned off, and FET 5, FET 6 are turned on. Terminal 
voltage of battery pack is measured with analog-to-digital converter 8 whether it is charged enough, and 
this AD conversion reads done value in battery control part 7, and it determines whether battery is put 
on. Battery control part 7 compares both potential, high potential is chosen, and it is supplied in Maine 
circuitry department. As this occurs, potential of battery of the side which was not chosen already 
transmits this effect in main circuit department from appointed electric potential when it was low, it 
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makes a user recognize as his own by display or a gateway of alarm. 
[0030] 

In this way employing battery is determined, this electric power is supplied to main circuit part 9, 

display 10 and the 16th class 10 department, and equipment works. 

[0031] 

Next, Change actuating of battery is explained. When two battery pack is loaded, FET 3, FET 4 turn on, 
it is assumed that FET 5, FET 6 turn off, and battery pack 1 is chosen, and electric power is supplied in 
circuitry from battery pack 1 . While equipment works, battery control part 7 checks potential or busy 
condition of battery pack of so desorption regularly. An active state of battery pack and voltage of 
battery pack are received from battery control part 7, and main circuit part 9 displays the condition in 
display 10. There is two kinds of information to show display 10. There is two the first information 
which our battery pack of a certain battery pack supplies voltage in circuitry, there is the second 
information how there is voltage of battery pack of each. A user becomes understand easily a physical 
location and a location of display of an active state of battery pack of each FIG. 2 street battery pack 
cope, and which display expresses condition of which battery pack as for this method. 
[0032] 

Display, for purposes of example, to show the whole actuating of display displays persuasion, voltage of 
battery with five phases of bar graph 42, 43 in > sign on LCD like action indication 40 of FIG. 2 , 41. 
When battery pack 1 chosen first supplies electric power to equipment, voltage of battery pack falls in 
gradual. In here, An active state of battery is displayed in display 10 of LCD, but, condition of battery 
can be displayed using a device of LED. 
[0033] 

Voltage and balance capacity of battery are explained here. 
[0034] 

FIG. 7 is open end child voltage of Class two lithium ion battery and figure it stays, and to show a 
relationship with capacity in as an example, and a vertical scale stays in a horizontal scale in voltage, 
and capacity is shown in %. 
[0035] 

When this voltage value is open end child voltage, and current flows, a voltage candy occurs by internal 
resistance, potential falls down. In addition, Most of the requirement doing temperature compensation 
like NiCd battery comprises the feature which there is not so that there is temperature change by a 
characteristic of a lithium-ion battery, and it is known to most voltage that there is not alteration. 
Balance capacity of a galvanic cell can be detected by means of measuring open circuit voltage by using 
this feature extremely surely. In addition, A change, condition liberating the battery that it is in 
measuring object namely current value is detected as zero to the other galvanic cell temporarily to 
measure open circuit voltage when accurate electric potential is known. Mean value of consumption 
current employing in main circuit region beforehand is demanded to measure balance capacity of a 
contour, if candy voltage is demanded from this current value and internal resistance, and this minute is 
compensated, if, for preferable general, it is limited to a mode of operation to be appointed in handheld 
calculator , as for the drift, it is so in what there is not in consumption current, and precision can measure 
potential. In comparison with reference voltage Vrefl which battery control part 7 established 
beforehand, danger is resembled so that voltage of battery pack 1 continues actuating of circuitry 
anymore so as to be able to determine, when, by way of example only, open circuit voltage falls to 6.8V, 
FET 3 and FET 4 is turned off, and FET 5 and FET 6 is turned on, and electric power is supplied in 
circuitry from battery pack 2. This actuating of battery control part 7 is introduced into main circuit part 
9, main circuit department 9 displays new condition in display 10. In other words, That battery pack 2 is 
activated is displayed in display 10. 
[0036] 

Voltage of battery pack 2 falls, it is compared with reference voltage Vref2 fixed similarly beforehand, 
when it is in the degree which is danger to continue device behavior more than this, voltage displays the 
effect that is not enough battery pack 1, battery pack 2 in display 10 by information from battery control 
part 7 main circuit department 9. When there is not enough voltage, for example, a square-shaped 
element of bar graph of FIG. 2 is shown nothing. Right half corresponding to a location of battery pack 
of display 10 or control to flash display of the left one-half may be done to more strongly warn of 
voltage imperfection. Same as battery 1 at the time of capacity that battery 2 is similar, class, reference 
voltage Vrefl, Vref2 are preferable, but, when it was different class, this is accepted, and separate 
reference voltage may be used. Explained actuating is explained with a flow chart as things mentioned 
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pif f is c P aSd om ' 6 tUnKd ° ff ' and '° SUpply elec,rk P° wer in ci ™itty from battery 

[0037] 

STpt* sto ^ S0 "; etime S0 ° n K V»l4e wSpX in S from 

[0038] 

Sg enoS X L 2 a FET 4 FF°T F / T ^ ^ 5 S* 6 in ^ ° f both battery pack not 

[0039] 

frnm^l.l^T 1 op f!;f ion of equipment of power activation, reliability of start is found by suddM™ 
from plural battery at the same time. In other words, As for the CPU a detector. Vr\\ht Z * S i ^ 8 

[0040] 

[0041] ' ec * m P ment malfunctions, and data of RAM/RTC17 may damage. 

With the present invention, It makes carry out the following control as this corrective action At fw 

U even 7^^^%^^ and ? at the COndit ™ occ^^S^S^^L 
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nr/nn F wau "" vuucige. n is a relationship to supply constant voltage to main circuit ™rt Q with 

listing of battery pack 2 enter is parallel vrith FET Tand WtT J^S ■ * ™ • '° h <*"* 1 ^ 

from high volt^among two ba^T* i?Ae S e dtodeZ ' e ' eCtr ' C p0W " " SUpP ' Kd ln cirCuit ^ 

[0047] 
[0048] 

mclTffalk ° nly ; ^ S^P"? was «P«ated with battery pack 1, when voltage of battery 

[0049] 

SXrZ^S,^^ 
[0050] 
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In addition Battery control part 7 measures battery pack 1 or voltage of battery Dack 2 usina 
r^n^f Tn^ 8 by the descri P tion > niin circuit depa^^^^^ 
result and display 10 was mentioned about actuating to display In accordance with exemSa™ 
embodiments, it ,s using a lithium ion second galvanic cell as Lter^M^S^ e A 
lithium ion second galvanic cell usually measures open circuit voltSSUSi?S3?^SLl 

°h a 8alVamC Cell , 1S CalcUl3ted by means of the volta g e or > open ^SvS^L b^ted 
from discharge current and internal resistance, too. However, it is necessary SiSlSSrtlSKi, 

pack is measured, and to measure. Though electric power is being supplied in ^^^b^vadk 
orifzZ^Z* 8 0f the P resen ; embodiment, battery pack 2 operate! Circuitry, SghToltS Ead 

wE™ i • j • F ?' FET 6 tumed on - As mus described if terminal voltage of 

* measured with anatog-to-digital converter 8 in then current not discharging dectr citv 
from battery pack 1, open circuit voltage of battery pack 1 can measure. After haviiSmSSSSoS^ 
circuit voltage of battery pack 1, condition before o£en circuit voltage of bS^SK ™™f 

Zl th ^^? g S !? P d6ViCe b6havi0r When FET 3 ' FET 4 are tunJon iSS^L^?5reT 6 
^turned off, and measuring voltage can be come back to. ' 

Open circuit voltage of battery pack 1 which battery control part 7 measured is sent to main circuit 
department 9, this, for the cause, CPU and circumscription circuitry, in display C Tin the X£w of 

SS^ST* ,° f ^ PaCk ^ intemal resistan ^ e ' than ^ n <* ?Skh^ quSi % ofThe 

P 1 ^ T° h 'L^ 181 ^ Can be dis P la yed. This measurement can be done for Krypack 2 in 
similar method. In addition Battery pack of the that does not measure open circuit XSSv 

!i e t CtnC P ° Wer 15 su PP hed in ^ battery pack of the patty repackmg whfch S IT y 

measure to measure open circuit voltage discharges. However, the quantity of electricTty ^tLrnecessarv 
time is ta or da or equation 0ms, and is discharged by battery pack to measure c£XSJoSrf 
battery pack makes a little difference with quantity of electricity lost by self-dischSge 8 

If?^ 6 " u C adapt0r detecting circuit 22 detects that A C adaptor is loaded by timeliness to 

~X^^T lSi ° X 28 ° f C ° Ping batt6ry ' 29 m ° ff ' cha ^ is ~:p S en° 
[0053] 

MloJ£g ° hart ° f 3 V ° ltage deteCti ° n r ° Utine ° ftbis time ' md 0^6 is explained in detail in the 
[0054] 

OT^^^^ a f; P ^, iS P , U l? n ! n r SteP S % if is n0t l0aded ' m a PP° inted routin e in running 
T„™ a v\ ?- F ?1 18 C£U 7" ied out Next ' In ste P S52 ' transistor 28, 29 are turned off and charrine is 
Sfh ^° tent ! al + ° f , b u attery 1 18 measured in ste P S54 - ^n it is supposed that it seems to check 
whether this potential becomes electric potential of full charge in step S56 continuS of nff nf 

SH2° > 28 f ,?T d in St6p S66 , NeXt ' VoIta S e of batter y 2 is measured in tf i? faSed 
S V ^io Ch T arge ' and rt 1S M char S e in ste P S60 likewise, continuation? 'off of taSskto29 is 
"I? S68 - " C0P6S S ,°' md 0n 0ff is set wheth er it is full charge in trustor 28 29 condi ion n 
step S62. Measurement result is displayed in predetermined bar graph in display 10 

chSge! htadT^^ 81 ^ ° f ^ in ** - ° f Hthium i0n batte ^ ^ it is full 
[0056] * ' 

Battery pack explained two cases in the above-mentioned embodiment but it can be reahVeH hv ^imiw 
framing even in the case of more than 3. In addition, The battery pack ffi^S 
second galvanic cell, but, even nickel-cadmium battery, a mcJmSffidSbSSr a leaT 
accumulator can be realized similarly. But (as for the accurate resTdual quantity S on bv amolitude 
measurement, only a lithium-ion battery and a lead accumulator are poffif V P d ' 

[EFFECT OF THE INVENTION] 

fn S ^T SSed ! b0Ve u hen ' accordin g to the present invention, balance capacity of batterv is detected in 
an electronic device having battery, charging of AC adaptor is left tempo^arilj, ^ 



3/20/03 12:07 PM 



https://patolis-e.patolisxo.jp/pa...IE?MEI=LKN&KD=AA&NO=97289742&SQ=00 



precision by it is done, and carrying out amplitude measurement, and release condition can detect 
capacity. Because of this operating time with battery is largely extended, battery gets possible to be 
employed effectively. In addition, A current detecting circuit detecting consumption current becomes 
needless, and the battery control circuit which is low cost can be realized. In addition, deterioration of 
battery by an overcharge can be prevented to be able to detect exact capacity. 



[BRIEF DESCRIPTION OF DRAWINGS] 
[HOI] 

It is figure showing battery control circuit of one embodiment of the invention. 
[ FIG. 2 ] 

It is figure showing display of equipment of embodiment. 
[ FIG 3 ] 

It is figure showing back face of equipment of embodiment. 
[FI04] 

It is figure when battery lid was detached with equipment of embodiment. 
[ FIG. 51 

It is a flow chart showing control at the time of normal operation with equipment of embodiment. 
[FIG. 6J 

It is a flow chart to show control when battery lid opened with equipment of embodiment in. 
[FIG. 7 1 

It is graph to show release voltage of lithium ion battery and a relationship of charging capacity in. 
[DENOTATION OF REFERENCE NUMERALS] 

One or two:00 Battery pack 28, 29:00 A transistor 7:00 A battery control part 8:00 Analog-to-digital 
converter 9:00 Main circuit part 10:00 Display 16:00 IO part 17:00 RAM/RTC 18:00 Battery for back 
up 
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(57) [S«b] 

[HUH] ttfto^yy P ZmtlWkb LTftffl'-f-S^St 

'•^ 2 8, 2 9 ^#5*-* J/fft^LTACr 
^TVMESBttS*!., ii*tt3)?*<0^-r y^#«Sr'*^L 

& J: 0 lEItJfc^y y y *«*Sr»ta^rtttr^y^ y 
5. 



vc 




-K-17 20 ' IB 



(2) 
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^-r^w yf-*asr*L, iwr«a^s/7-y wwes: 

[HHPS 3] |»*« l IS«cro«^e^*3^-C, WIS" 

ftiuf ai tttaifSiKisv^, striae s/xy 

[0 0 0 1] 

f!) t ACT^'^Sr^i-SS-T-^a^BI-f-So 
[0 0 0 2] 

^fSt-ffift^Lfc^fiTfroT^Tt,, *7t, 
[0 0 0 3] 

Y) T V^T <b-¥-«>^T t Wft t-C L£ v\ 
[0 0 0 4] #IKli±1Sro£5fcWS£#ifei~5 , fero 

*mm zmm-t z> r t & e w t -r z 0 

[0 0 0 5] 



mia^s/^ys.tj'Acr^^^^w-rsii^ 

^-rs^ yf-fsstu sfiiE^s/^y. comnsr 
y y Sr^^ffl k -rz> «»*a s^-r art 

[0 0 0 6] X, 5MgWtt£H;agi Lt©£^>? !) 
ACT^i, Wia3£^j'7 i yXT>*ACri?'7'^ 

f&^yT y 0«ESr*lUi-5*ttl»iaACr 

So 

[O O 0 7 ] 

^^Bwu&ig-cfc'? , s<?/Ti) 9.timk lto/^? y 

U7a, SJE^tB^aWA/Da^^— ^ 8, ^-f^C 

pu9 aRTfmm\Eii&ii>bts:z>±m&tv>9^ m^n 1 

0, IOSB16, RAM/RTC (7 ^-AT^-fe^ 

l/-^2 4, DC-DC3y/<-^3 0^bifi5;$tl 
-CV>-5„ ^S'7 l ySlJWa5 7(i-y-^'CPU7 a&fU 

[000 8]f#MF7^^ (KTFETtf 
5) 3, FET4, FET5, F ET 6 tts<y T ]) s<y 

M:AotV^5^t-K3a, 4 a, 5 a, 6a|iF 

T4MF ET6I^<7 WHiAotV^^t- K4 
a , 6 a B^^CT)W^|6]ttJE/5S{S:< ttsftSi©^ 
#V^-r*-K*ttfflt--5rfct-C#S. .(ail, FETtt 

[0 0 0 9] StCll^J'ftfcS^^-b^'fy 

C0FET, #/l/f-y^al/-#2 4 1 DC-DC3 

[OOlOllMtLT, ^>7!)l, 2tttS'Jt-A 



(3) 
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C7m2 1^fi^ 1^8^2 13, £V 

K2 a^LTXyyyia^a 7K«j»istLiii 

^£B^£*lF ET4, 6(0f&Jffl]^t-^- h@S§2 6, 

[0 0 11] mftift* 3 7tt^j/f5 1 8 

3 6a>f^^y A/D=i>v*— ^'8 3UJ*R 

AM/RTC 1 7^<^^@^COmJi:«^^^^XV^ 

-^8WRAM/RTC 1 7«f<^*lllK^«**S^i^ 
65. A/Da^WStt/^f!)^ 2<DfcH;t>*ft 

[0012] sfe^j/fy^j/^ix^yfy/^^ 

t^CPU7a(Z)!ll^fcff±U t^<$/fy 18(a 
D RAM/RTC 1 7iDr-^^ s PliTfe5o ^69 
P#— JR(J1, f y C P U 7 a W^^y K^- KOWt 
65o 2 0 ttA/D =2 ^^—^ 8 1I<^IS 
*R«r5«EJfc«lllK"C*)9, «tt»3 1, 320^ 

[0 0 13] 2 8, 2 9 BACTW 2 1 ^mStSr^" 

[0014] lin, a/r^isasrRftfo-r^if— , 1 

ttl^LED, 14, 1 5tt«^|¥U<KMt-*^s/7 i 

[0015] m 2-tt*3g(tS:iEDi^feftfc»B|-e*)5o 

(D&W^ftmZft, MSrHHL"C»5tB*4*J|i:4 
oTV^So 4 0, 4 1, 4 2, XW4 3tt-ttL-eiX^y 

[0 0 16] H3tt*SS«S:WaD, &l«fflBa»&jLfctt 
0, IS4tt^y^y^y^oa&Mv^fc#<ofl|itSr* 
-MftBTNfclK rttSrffiV^^jx^yHIO^JtSrKM 



y ^ y ^ i ^fy/^^,2 Sr3S*f a-r. t & -c # 

5o ^yf'J^y^ lfflco^4 5 SrBfJ #54:134 Oil?) 
/^ry/<s/M, LEDi25t>^>f y/^iJ'lffl 

#a"c*>D, ^<2/yya^nBSr**pbTv^ 0 

[0 0 17] /<y7y^y> lcD/B^4 SSrWHta 4:^ 
yf!)^j/^ l <0/B*»tti*>f y^-l 4i^»-f-5o ^ 
j/r!J^^ 2fflO*SrM«-ai:BU2:tt*LTV^6V^s 
B4iEI#KLED 1 SiWiim^yfJ^i/ 

[0018] tfcfc:, B l teSE-Sv vt, *JBM<o|*jWSrK 

[0 0 19] i»*h7V^^ (i^TFETtt 
5) 3, FET4, FET5, FET6}j:/^fy^s/ 

;W^AoW5^t-K3a, 4 a, 5 a, 6 a fJF 

T4ST/FET6 (C^ 9 WVCAo TV^<5 ^ K 4 

a , 6 a tti&WOS CTJI|I^f^mBE^MS< m$ft^*<£>* 

[0020] FET3, 4Xm&l^l£Wi£ftX^*/T}) 
s<y* 1 <Dmi3m=F\Z.mit£tl, FET5, 6^^[- 

[0 0 2 1] :il&(04o0FET|j:WS : FTfc5y 
- b «HF- -/ T y fHttffi 7 tc ± 5 tfr WuttJfcK 

[0 0 2 2] MF E T(ZlttiF4^ ^ K^Ao 

s/fymatffifflt5S^I-(iFETOf4^ 
K^ry — KPi±*fctt* y- m*^^^ 
<t 5 ^2^E?iJ^^LT^6^^ yf-vm&n&rt 
«rtd5#v\ L^brco»^ii:?»JtcSEttSixfc2fflco 
FET^pjB$i^y*/cH^7f5i:5 ^*J»Six5o 
-L*» L*«W<^— SOfiW-Ctt-ttt-PttO F E T S:3aSt»c 
^-*-5r:fcds-C#5*fcLfc*:ft, FET3X 
[i5 5:tyU FET4Xtt6Srt7ttiaFET3X 
ttS^fc^*— K4 aXB6 a ^^lttA«^ 

[0 0 2 3] AC7^ 2 l^giStl5i:7W 
«HJ@»2 2 4^ ttffl«f#ttl*^FET4, 6(0 
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ttiffittt^ f y 9J»Sfc tfiSStt a/d a y/^^ 

5MFb:T3, FET4S:tylFET5, F'ET6 
Sr^-ri. Kit 5o ) ^s/^r 

3, FET4fet7lFET5, FET6^yf6 0 

— KOR»c:J:5IllKfc«^Sr«»&-r*^B:FET3 % F 
ET5W^LFET4, FET6 5r^7f§ 0 (rft 

[0 0 2 5] h^-Y 5*5jf Stt3S«a s jBtt 

•rat, 4fe-f^s/yy*j«iW7tt, «/^ya» 

FET3, 5^ytFET4, 

[0 0 2 6]t4^ ^>fy i, 2;$S&9^£*Wc 
t) L*:iB»!5Sfc5tt^CPU9 a iii^^^V K#tftg£ 

[0027] roi««r^aot, ^?/^y 

^-*^£f£ftbU ^^^/^^'p^7 ASr^tr^it^)^ 
£Kl>fe5o mtcj; 19 s^yZT y^iS'rttA/Dny 

So 

[0 0 2 8] ■ JKTO^Jd-Cttffif 5^5/xy 

*.o^^xy/^^^^^c£)tL-cv^5»^«^^7 l y 

fc»IZlFET3&tfFET4S:tyLFET5XtfF E 

4§^K ttS^iMP 3 iXT V ^ 5 y x y y 2 frb 0(8^ 

SrfltJf&f 5 frtf><D2 -o<D F E T Sr^y Lffi^j/f 

y^jy^d*b@»^«**#iiei-5fc»FETtt*7i- 
s 0 

[0 0 2 9] rast^y^y^y^-a^BBCb^TV^T 



^y^y^s/^^2**K#5^^rttv^5^ir■t,E ^ ^>t■ 
/<-/y y^y^**b@»fc«*ar«w&i-So w^tt^y 

3, FET4^1FET5, FET6?:t7t5 0 
ttFET3, FET4Srt7UFET5, F E T 6 £r 

tyf5o ^y7 i y^s3Sirf*i^rv^5^^^5*^ 

y ^ s/ ^ <£> ffi^«JE Srffl 5£ L r. <D A/ D jElft $ nfcffi 

[0030] ro«ictr«ffl-r«><y^ya^365 

[0031] '^y^y co9J»9#x.»miiov^R 

FET3, FET4WVU FET5, FET6^t 

7u^s/fy^s/^ ldsaRsn^^^y^s/^ i*> 

tea, ^yf y smsis 7 tt«ffltt»2i«ffifes v^ttg^^^r 

9 &s< y t y MfllV 7^^yry^^ O tb«MK« 
XthV^-r y y # o«BE«:att» 0 *co:R!S«r*^88 

io^t§ 0 **sbi o^*^i-5w«tt2aa*> 
s 0 »iof»att2o&5^^xy^y^^5*>^if*> 

b <D s< y T y si y # & 0 gg f ^ «JE Sr b T V ^ 5 ^ & 

9, m2cotS$Btt j e^nco^^7 r y^s/^<7)«jEisif 

<oeaffc5^"C*>5o rco^rSHEl2^i-il»9^^ 
ti<Ds< yTV'<y? (D^m&lWliM b s< yT V y ? <D 

[0 0 3 2] s*b09t bxrift^^Sr^-rs^ttia 2 

Aj/f 9 ^«Ett 5 7 4 2, 43TS/T 

-rso Aw^aRs^fc^jx^y^^^ i* s 3s«^«* 

Sr^-T 5 b'<yT V's< y ? <DW£&&* t-(£T b"C 

< 0 rr-c^LCDco*^gi5i ocAs/fy <om^M 

[0 0 3 3] ^Tv^ry C0^/£<t^^ ^fif-OV^T 

[0 0 3 4] B7B-MtU9f^V*y^lX7y 
2 «£^M»ciffi^«ffi t«5 i: <OM« Sr*"f" 0"Cfo 

9, mmzmfez, mm*mK>®mz°/o'v^i,x^z> 0 



(5) 



- 2 8 9 7 4 2 



[0035] ^(Drnzm^mtk^w^-vh^), ««e* s 

fls*s o T 15 ^«EEfcSMfc*s ^Pit lfi$Rt>tiX 

n i c d^s/v^u (oi 5^affi49iE-r5^sf 

■f-SffiltaaE^^ffiSr**, Z.mnMte.kftffi&Vip'* 

ttifeE)^i:»£»fc#l»t£Vr-e f liltRU »<s> 

Ti"5i:, FET3MFET4W71FET5M + 
F ET 6 ^yU/^f U /^s/^ 2d»blHlfS^fl:/)S: 
«f5o y<^^y*J»ffl7<Or<0»fptt±|lIBg|5 9^ 

[0 0 3 6] s<*,T])'<y# 2 0«BEdHSTU IrMSSK 
feb^C^^/d#ffili£V r e f 2 irltgt, r.*LE* 

^^^y^^^i, ^^^y 2 fci>«jE*s+#"? 
1 o^^^^y^^^offi«^^»i^;bfc*^fc5v^tt 

JiE#BB«ffiV r e f 1, V r e f 2 tt, '^yTV 1 k 

KM*" 5 0 EI 5 K43V^T*«»^ y t 1 y 3/ * SrK* L 
T»f^Sr»*6-r 4 t y ^ y *0«W 7 ^»$tttft 
f^fy^S10(OJ;5l-FET3, FET5^F 
ET4, F ET 6 ^it? lsX~m/<yT V s^y$ 

*> b <£> s/ y J£ if 5 J&5 ^ 01 © T 

KO RJBr& $ *TH*®^ y *r y 3/ ^ S: 

/^f!)/^7^ 1 OffflEESrA/Da ^ 8 £r{£oT 



^yyS20OJ:5CFET3, FET4&tylT 
F E T 5 x FET6Sr*7Lt^s'f!)^y^ 1 

[0 0 3 7] XTy^S 1 2\Z.i3\,^Xs<y7 u V '<y? 1 
Oflffi^Sffi^&act-^^^^S 1 4X'<yTV/<y 
? 2CDttffi£$j5£*r£o ^J'fJ/^^ 2 01E^+^ 
t?fc^fy7'S18(Oj; ; ji:FET3, F.E T 4 Sf 
t7LTFET5, FET6SrtyL^y7!I^S'^2 
& [H]Sgt-m^ Sr#fcjf&-*~5o y T })s<y? (DM 

JE^^+^-Cs&ttntf^xy^S 1 OTKJtLfcfcl*] 

^-T5o L^LV^nttSKa^^fc^yTy^y^Srif 

flfficoaassrff^o ^tj//s2o, si8T^y^ 

[0 0 3 8] JSk(C„ ^7^7'S24^>7y/V^ 

«l£as<B;Ti-« i tfcKtetfV* y ^ 3/ ^ OllJESrffllB 
5/7-y/^^09)^#^S:ff5o ^7^/S2 6t?|J 

i§77$/7 , s2 2 icioTijRsn-cv^^ i/r y ^ 

iy^CD®J££$lj£-r5o ^7 5/7°S2 4-Cft(0/^fy 

^7^7°s 2 s-caja^ijifpcf^fc^— 

if ;/ry <0«ffias+#-?fcv>£ fc Srii^n Lfc_b"C^ 
«^»^SrfltihS*5, ^T5/7°S 2 8Tr««*sflCih* 
fcb, ^«oi&f^&»jht-a^s/^s 3 0 S:«TJ«jBL 

j/7y/^ ^•<D«J£^S+^^?3fcV^<D-CF ET 3 s F E T 
5%7t^, FET4, FET6Sr*7U^syr5/^ 

Hff^r^o ttTBo^fs/7's i 2id^^f y/< 

3/^omjEOSi^§rtT5o 

[0 0 3 9] m^SA^co, MJKOiB**^^^ — h 
y SrO R(HlK-Ctt*«t*&i-5 ^ k tm#>X&$}XhZ> 0 

[0 0 4 0] ST, fffl*«2O(0/^7y*M^i 
R^+^X^km^Mcm^W^^^^ ACT 

*x5«E^(S:Tb3S«iS«aKi^L«:?) RAM/RTC 1 

7 (7) x - * jBsjRjg-r ^ flgftas *> * « 

[0 0 4 1] *«W"Cli:<0Jt«t LTWT^i 5**J 



(6) 
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x - * wM$^m^ l t@ sgco »^ sr^± s * f- 

^CPUtt^^y^l^^, FET3, 
4 N 5 N *3«tV6d^7SiX, /^f!) 1, 2 
^^^ih^n^^^T^r^j/xy 1 8 
l'^J*9#^fbn^ a r<0*tJB-Ctt, RAM/RTC 1 7 
<Ds< y*Tv Zf\zs< y^Ty 7s< yTV (DM*) fflmit * 

Wo 

[0042] fem^tm-xiortyT y t t» k> «je 
El s&SJ 9 a u i> a - A«tffi<z>K3ta> maw v ^ xffi £ 

cox — ^ Gmmmm &n v >si <^ ± it-r 

ft, il#»fEP#te, DC/DCaV^— ^^-C^HHSSB 

9 m^®jE^^5^^Jt^Kv^i^^-e^ 

^s/^ySOftlgBOlft^ RAM/RTC 1 7 CO^ 

[oo4 3] iiE^tfesr^s/yyoflw&sow-cRwr 

HRfltJBEV ref 3±5 ffiV^ o TV^<C ^£ # 

»*o^jy^y*m«)Eds+^"eftv^*JWfu f 

ET3XWFET3, Sgr^^U FET4 N 6 Sr^~^ 
l,X 2sfc<Ds<yTV s<y JKD&Jj&F ET4St> > F ET 

FET4SOTET6 fc 3£^H-Ao TV^£ jf«{ K(- 
<fc OORtt^snSfcrixbo^-f Kmj:!J 200 

[0 0 4 4] JbfE#BB«JBEV r e f 3tt\ *fi,;fr0V*s'7 1 
[0 0 4 5] 2*<?5^y7 t y*tt*Lfcft"t?H«6ffl#0: 



-g\ ^^fc^^^T-y^s'^&^femBltJ^LTt^yv 1 

y <DmJj&y<{ ko Rjg^snrv^oT^s'T 1 y 

ffiOWSB 7 y T y feO^iamiS CT F E T CDfHW 
^tTt?^<Tt^^-3 F y^J^^tt^il:^m0^^ 

[0 0 4 6] S 2 *W/n>7" !) ^' y ^ K 

^ b l«l Km«* Srttite U & 2 yfil^y^O 

7^s/ry i 8tty^-!>A usfe«»Srttffl-r<5r fc^s 

#v^-ctt«"r5i:^s'^Ty^ffl^y7 t y l 8Sr^ 

-j-5^Ba 5 &5o u^oTA^riy^j/Ty 1 

[0 0 4 7] EJLhtt 2 *<zv* <y 7^ y ©«flEds*m<ST b 
ih«<Bm-'< yfy/<^ (D&m&ft 5 ^ 

■tirs tmm^rf^x^^^m^^Wf^t^^n^b^ 

/<j/t5^^ $r ^m*r 5 «> m t^^m-r « y t y 
asa'*^ e> b t>-^ l-c t> t> 5 — *^>^ y ^ y -cssasrKi^ 

T^^-r-y^^^ l<Dmi£&i&TL'Xs<s'TV s<y# 2 

jE^iSTi-a^r^ram^yxy^^^ 
[004 8] .ffjx.H^s'xy^s'^ ixmrnzwii^zit 

y fti!OT£P 7 ^ s/fy^V^i^ h \B}&^<omtii&$; & 
£SSi5 9 tt r Sr^ 5/ y y *JW$I5 7 6>S frt^ 0 

y^y^y^ 2^e>«*&«it&LTv>s tv^9tfr*^* 
^$n6 0 ffiffl*«ro'it#SrLT^s/7 i y^i/^(o^ 

[0 0 4 9] 3S«^^:«*S^«^KUTV^5^y7 i y>'^s/^ 
{ST LTV^59#m«ffl#^^2/x y s<y? co^mSrff^ 

[0 0 5 0] Sfc-iSattM^yyyMWWTiSA/D 
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y^sy^ 20«JESr»J*U -t^»JS!e*Sr*lHl!S«fB9 
«9K#— ft 5 J; 5 fti£M1-tr~ KkKj£LTaiJ£?- 

y * i ^^[nis&i^m^jSrWS^t-^^^ y »<s^ 
s/r!J mmn 7 &mmm *r«v< s/ x y ^ ^ ^ 2 ^ & eik 

ET5, FETe^yf^ r. <D «fc 5^i~5^^>^ 

y 1 ^e>tt«8E3&sa«Lftv^oic^<s/7 i y ^ 

l oift^WBESrA/D^v^— ^ 8 xMfe~tti\t/<yT 
})s<yjr 1C0BB»«BE^«J^"C#5o ^^y^^l 
OHISMtEESrffll^bfca, i|^KFET3, FET4 
^yiFET5, FET6Sr^-^t"5ir^S^>t(j^§r 
<f ®r £ ^T"f yf J^V^ [1 Jtettffi Srittl 3£ LULEE £ 

[005 1] s<yTl) SOfflSB 7 2*88^ ^fJ^V 
^ iOBBififc«JES:^lslB«B9^2lt) m^TC^C PU^ 

twsiaia»tt;8*«B 1 om^s^y <o*m«SEX 

tfrt fflfiffio»«<E> ft <fc 9 E*ift> yfU^^ 

/Vf!)/<s/«*b EB5^«* — Wtftt-H! 
£fc®JE SrffllJfe L ft 0 5/ ^ y s< y $ ftWte L T L * 

5o L^L^^^y^2/^(OH»«jESr»l3e^"5«:»l2: 

fc*MdSftv\ 

[0052] y mjESrate-ra^-Y ^ >^*f- 

ACT^*^£l*£*vC^3 - fc SrACT^^tfcH 
[U£§2 2;&s#!ftLTV^^tt, *MS *^ 5 ^ <y X y CO h =7 

[0 0 5 3] 0 r^^^ttlE^tUyV— ^>-(^^P 

[0 0 5 4] ^7i/7'S 5 0TAC7 
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